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I. SUMMARY

This plan of study sets forth the issues to be addressed in developing a
comprehensive wastewaler management plan for the Boston Harbor-Eastern |
Magsachusetts Metropolitan Area to meet all foreseeable short and long~term
needs for the years 1990, 2020 and 2050. It is to be used as a management
tool to assist in orientation, direction, and coordination, as well as to
gshow the interrelationships between the participants within the study. 7Tt is
intended that it be flexible; undergoing periodic modification as required.

The study will be accomplished as a joint effort by the Metropolitan
District Commission, Corps of Engineers, the Commonwealth of Massachusetts
Office of State Planning and Management, the Division of Water Pollution
Control, the Metropolitan Area Plamnming Council and the Environmental
Protection Agency. The study will take 18 to 30 months and be accomplished
in two phases. Phaselone beginning 13 Mar 1973 will be completed in 18
months., Phase two will be completed during the next 12 months.

In gonducting the study, the Corps of FEngineers will be operating under
the authority of the Congress of the United States. Within the Congressional
resolution, auwthority was also given for a study in the Merrimack River Basin,.
The Merrimack study is separate and is addressed in "The Merrimack: Designs
for a Clean River Plan of Study", dated January 1973.

The reasons and need for the study, the importance of goals and objéctives,
the public's role in the planning effort, the types of basic data that will be
utilized in formulating alternative wastewater treatment plans which propose
varied solutions to the problems of industrial wastes, combined sewer overflows,
infiltration and stormwater flows will be discussed. How these plans will be
evaluated and the procedures for report preparation, review and approval will

also be discussed.



IT. TINTRODUCTION

A, Background of the Study

The Metropolitan Sewerage District was established in 1889 to

“build, maintain and operate comprehensive gewerage systems

for the Greater Boston area. At the present time, the M.S.D., serves

43 cities and towns in Metropolitan Boston.

In 1952, the Nut Island Sewage Treatment Plant was constructed
to provide primary treatment and disinfection of sewerage for western
and southern tribﬁtary towns. 1In 1968, a similar facility went into
operation at Deer Isgland to serve northern metropolitan communities,
The M.D.C. pollution abatement program, initiated some thirty years
ago, is still continuing and includes relief sewers on the north and
south sides of the Charles River and a recently completed 4.6 million
dollar chlorination - detention facility to intercept and treat combined
sewer overflows diécharging into the Charles River. Construction plans
for similar facilities Jjust upstream of a new Charles River Dam are in
preparation. Pollution sbatement projects to protect the bathiung beaches
in Boston Harbor were funded in 1972 and are expected 10 be underway by
1974,

The Secretary of the Interior initiated a conference on 20 May
1968, concerning the pollution of the waters of Boston Harbor and its
tributaries, At this session, the Secretary approved the conclusion
that pollution, causing substantial economic injury, results from the
discharge of untreated or inadequately treated wastes from municipalities,
industries, combined sewer overflows, tributary streams, debris and refuse,

watercraft wastes and Federal installations}



A second session was held on 30 April 1969, and a third on
27 October 1971, which recommended that further action be underteken to
control the pollution. The conferences also recognized one of the major

caugses of pollution &s combined sewer cverflows.

At the second session held on 30 April 1969, evidence was pre-
sented relating sludge discharges from the Nut Island and Deer Island
wastewater treatment plants to high bacterial counts in Boston Harbor.
The M,D.C. in 1969, as a result of an earlier agreement with the Masca-
chusetts Division of Water Pollution Control (MDWPC)5 installed additional
chlorination equipment and instituted year-round chlerination.

On October 21, 1971 an  agreement between the M.D,C. and the
M.D.W.P,C, addressed the question of sludge disposal as well as expansion
of the MfD.C. sewerage system, Subsequently, a sludge disposal study was
completed on June 4, 1973 for the M.D.C.

A third session oﬁ 27 October 1971 reviewed the sources of
pollu{ion identified in earlier sessions, The Regional Administration
at this conference recommended'that the M.D.W.P.C, address itsell to the
problem of the need for secondary treatment in order to meet Federal
water quality standards in Boston Harbor.

On 2 March 1972, the Committee on Public Works of the U.S.
Senate passed a resolution requesting the Secretary of the Army,
acting through the Corps of Engineers, to undertake a joint study
with the Commonwealth of Massachusetts to recommend wastewater management
improvements and alternatives for the Boston Metropolitan area.. On
14 Jﬁne 1972, the Committee on Public Works of the U,S5, House of

Representatives passed the same resolution (Attachments 1L and 2),



Prior to the House Resolution, the Commonwealith of Massa-
chusetts and the Federal BEnvironmental Protection Agency signed an
agreement on 24 May 1972 to undertake commrehensive wastewater manage-
“ment studies in the Boston Metropolitan area. The State~EPA agreement
includes in general the following items:

a. Accomplish comprehensive engineering and management studies
providing for a minimum of secondary treatment in the Metropolitan Boston
region by May 1, 19790.

b. The management study would investigate possible expansion
of the MDC region, changes in structure, charges for wastewater treat-
ment, methods of capital financing and consideration of associated
wastewater reclamation.

€. Meet requirements of Title 18 CFR, Sectiom 601.25(Db).

d. Prepare engineering alternatives for handling of sludges
generated from the MDC treatment plants.

The Corps met with the COmmonweaith of Massachusetts Metropolitan
District Commission in August and SepteMber of 1972 to arrange for conducting
the two studies ag a combined effort which would result in a single jointly
prepared report.

On 27 November 1972, an agreement [Attachment 3) was consummated
between the Department of the Army, Corps of Engineers and the Commonwealth
of Massachusetts. This agreement specified that the two parties would
undertake jointly a planning effort for wasiewater management in the
Boston Metropolitan area., A multi-agency Technical Subcommittee on Boston
Harbor chaired by the M,D.C. was established to oversee the comprehensive
wastewater management study. |

Inasmuch as the MDC was in the process of negotiating with

privete firms to accomplish those items agreed upon with the Environmental
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Protection Agency, the Technical Subcommittee took the position that
the Corps' efforts should supplement those items which the MDC would

accomplish.

The entire study effort will be accomplished in two phases:

Phase I ~ Items to be addressed by the MDC through the consulting
firm of Metcalf and Eddy, Inc. and its sub-contractor of Peat, Marwick,
Mitchell & Co, are as follows:

a. Development of Basic Data for the Study Area, {(Information
to be included in the report by Metcalf and Eddy but supplied by the
Metropolitan Area Planning Council),

b. Establishing Limits and Systems for Eastern Massachusetts
Metropolitan Area with Related Economic, Social and Environmental
Considerations,

¢. Preliminary Engineering Plan for Additiounal Treatment of
Deer and Nut Islands' Flows - Pump Stations and Headworks.

d. Operation and Regulation of Sewage Interceptors and
Overflows.

e, Industrial Waste Ordinance

f, Management Study

g. Progress and Final Report of Conclusions

The consulting firm of Havens and Emerson, Ltd, was con-
tracted by the Metropolitan District Commission in October 1972 to
accomplish & study of alternative methods of treatment and disposal
of sewage sludges from the Deer Island and Nut Island treatment plants,

The Corps' input to the study effort is designed to suppiement
thoge items being sddressed by the MDC while at the same time satisfy
Congressional directives. Thg maj&r items to be addressed by the Corps

during the first phase of the study include:



a, Public Participation and Information Program

Y. Land Treatment Alternatives

¢, Industrial Waste Survey

d, Impact Analysis and Ivaluation

e. Stormwater and Urban Runoff

f. Preparation of Envirbnmental Statement

Those items to be addressed by the Corps in the second phase
of the study include:

a., Determining Existing Condition of Boston Harbor

b, Determining Potential and Alternastive Future Uses of
Boston Harbor,

¢. Reuse of Treatéd Effluent

d, Reliability of System Performance

e, Miscellaneous Items with Respect to Cooperative Management
of the Study, Cocordination, Report Preparation, etc,

B, The Study Area

The Boston Harbor~Eastern Massachusetts Metropolitan Area
Wastewater Management Study encompasses 109 cities and towns which
are within a 30 mile radius of the City of Boston (Figure 1}. Morc
than 3,000,000 people, or better than half of the state population live
within these 109 communities., Twenty-four communities lie within the
Merrimeck River Basin, which is the subject‘of 8 separate
wastewater management study being undertaken as a cooperative effort by
the Corps of Engineers, Commonwealth of Massachusetts and the Central
Massachusetts, Montachusett, Merrimack Valley, Northern Middlesex, and

Metropolitan Area Regional Planning Agencies.)



Of the 109 cities and towns in the study areas, 99 are mewbers
of the Metropolitan Area Planning Council., One community lies within
the jurisdiction of the Merrimack Valley Planning Commission, four are
within the jurisdiction of the Northern Middlesex Ares Commission, and
3 are within the Central Massachusetts Regional Planning Commission
Jurisdiction.

Fofty—three\of the 109 communities are menbers of the Metro-
politan Sewerage Distriect (MSD) for purposes of commonly collecting
and treating their wastewaters., Each municipality within the MSD is
responsible for maintenance and operation of its own sewerage system
prior to discharging into the MSD trunk sewers. Zach community is also
subject to the rules and regulations set forth by the Metropoliten
District Commission. The MSD system consists of more than 200 miles of
trunk sewers, covering an area of approximately 400 square miles and
serves approximately 2 million pecple., Except for wastewater discharged
through combined sewer overflows and/or discharged to surface waters, the
wastewater from the MSD flows to either the Deer Island or Nut Island
treatment plants, where it receives primary treatment and chlorination
before it is discharged into Boston Harbor. These systems are now
operating at full capacity.

The major waterways that are directly affected by the planning
effort in addition to Boston Harbor are as follows:

Charles River

Sudbury, Assahet & Concord Rivers (SUASCO)
Ipswich River

Mystic River

Neponset River



Shawsheen River
~ South Coestal Streams

C.” Organization of the Study |

The organizational structure for the Boston Harbor-Eastern.
. Massachusetts Study is presented in Figure 2 and each element is described
in the following paragraphs.

.8tate Policy Committee

- This committee establishes statewide policy on water quality
management planning. It reports to the Governor of the Commonwealth
of Massachusetts and is composed of the Secretaries of the Executive
Offices of Administration gnd Finange, Environmental Affairs, Com=-
munities and Development, and Transportation and Construction,

This committee will oversee, at the State level, all of the
work and determine policy on questions raised during the course of
the sbtudy. The policy committee will meet, at appropriate times,
with the Regignal Advisory Policy Committee to discuss regionsl
public policy issues. The State Policy Cqmmittee will also meet with
the individual Regional Planning Agency Chairman to discuss unique
regional policy issues.

Corps of Engineers, North Atlantic Division and New England

Division

The Corps of Engineers will advise the State Policy Committee
and serves as the general po_licy body for the conduct of .the Boston
Harbor-Easstern Massachusetts Metropolitan Ares Wastewater Management Study.
The division of responsibility will be in accordance with the Agreement

between the Department of the Army, Corps of Engineers and the Common-

weslth of Massachusetts (Attachment No. 3).
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At repgular meetings and in conjunction with the other com-
mittees, they will develop policy and objectives for the study, as well
as to resolve problems which cannot be hagdled at the lower levels of
the'OrganizaEion strudfire. The Corps'éf Engineérs and the
Commonwealth of Massachusetts will ultimately review and adopt
the recommended plan for the study area, and transmit the plan to
the appropriate governmental agencies.

Regional Policy Committee

This committee will consist of the Chairmen of the Regiocnal
Planning Agency boards. They will meet to discuss common regional
policy issues and further articulate thege issues to the State Policey
Committee,

The Regional Planning Agencies represent the citizens in
their region and they will address the citizens’' opinions as
recommendations in the Regional Policy Committee's discussions of
policy issues;

State Technical Committee

Under the guidance of the State Policy Committée and utilizing
the Office of State Planning and Management in a staff capacity, this
interagency technical coordinating committee will direct water quality
management planning activities,

All agencies designated on the organizational chart (Figure
2) are permanent members of the committee. Their participation at
committee meetings will vary according to their appropriate interest

in various planning ascbivities,



Boston Harbor-Bastern Massachusetts Me£r0politan Aren

Technical Subcommittee

The sgencies représented on this subcommittee have permanent
representation on the State Technical Committee which advises all
state water quality management planning activities, As members of
fhe subcommittee, they will be responsible for the overall direction
of the wastewater management planning effort for the Bostoanafbor-
Fastern Massachusetis Metropolitan area. They will answer major
. questions concerning planhing methodology, and interagency working
relationships as they relate to the Boston Harbor-Eastern Massachusetts
Wastewater Management Study.

Boston Wastewater Management Study Team

This team will provide the continuing nucleus for coordination
and technical efforts on the development of the wastewater
menagement alternatives., The day-to-day determinations and decisions
will be made by the study team subject to the review of the Corps of
Engineers and the Commonwealth of Méssachusetts (Metropolitan District
Commission.) Policy questions will first be submitted to the Study
Management Team for resolution, Major questions which cannot be
resolved by the team will be referred to the Techniceal éubcommittee
and if necessary to the State Technical Committee and finelly to

the State Policy Committee.

10



Observer/Advisors

Representatives serving as observer/advisors will assist and

advise the Technical Sub Committee on issues raised during the planning
process that relate to their current State-Federal Programs,

Citizen Advisory Committee

The Citizens Advisory Committee as referred to in Section IV
will encourage citizen participation through the Public Participation
Program, and present the citizen's opinion and recommendations to the
Study Menagement Team,

This committee shall consist of representatives from the
industrial sector, academic institutions and civic organizations, It
is recommended that insofar as possible, the organizations represented
be from within the study area,

Public involvement in plan development will be sought through
anh open planning process, Guidelines for this process are contained
in "Open Planning/The Merrimack," September 1971; a report prepared

for the Corps of Engineers by the New England Natural Resources Center.
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Glossary of terms for Organizational Chart of the Wastewater
Engineering and Mansgement Studies for Boston Harbor-Eastern Massa-

chusetts Metropolitan Area.

GLOSSARY OF AGENCIES

BRPC Berkshire Regional Planning Commission
CCPEDD Cape Cod Planning and Economic Development
District -
CMRFC _Central ﬁassuchusetts Regional Planning Commission.
CoE Pederal, Corps of Engineers
"DCA State, Dept. of Community Affairs:*
‘DCD State, Dept. of Commerce & bevelopment
DC?EDD Dukes County Planning and Economic Development
District
~ DRR | State, Dept. of Natural Resouréés
.DOT | Federal, Pept. of Transportaticn
DPd State, Dept., of Public Works
EQAF State, Executive Office of Admini;tration &
- Finance
EOCD State, Executive‘Office of Cormunities &
Development,
EOEA State, Executive O0ffice of Envirommental Affairs
BEQTC State, Executive Qffice of Transportation &
Construction
EPA Federal,.Environmental Protection Agency
FCDP Franklin County Department of Planning
FHA‘ Pederal, Farmers Home Adrministration
HUD : Federal, Housing and Urban Development
LPVREC lLower Pioneer Valley Regional Planning Commission
VAPC Metropolitan Area Planning Council

12



MDC Metropolitan Districi Commission

MRPC - Montachusett Regional Planning Commission

MVEC Merrimack Vﬁlley Planning Cormission

Nantucket ..Town of Nantucket

NEIWPCC New England Interstate Water Pollution Control
Cormission

NERBC New England River Basins Conmission |

NERCOM New England Regional Commission

RVAC Northern Middlesex Area Commission

HRP Nashua River Program

OCPC‘ 0l1d Colony Planning Council

OSPM State, Office of State Planning & Management

SRPEDC

Southeastern Regionel Planning and Economlc
Developrnent Comaission

WEC State, Water Pollution Contxol

13



D, Schedule of the Study

A study schedule for the total 18 to 30 month phased effort
will be jointly prepared by ali participating agencies, Phase one will be
completed by September 1974,

The following itemz will be included in mainteﬁance of the study
schedule. '

Mzintain the established study schedule and include only
approved revisions,

Notify proper study authorities as soon as possible of any
problems affecting the schedule and their impasct thereon,

Prepare and distribute project schedules to all interested
agencies, noting critieal and/or important features in the phasing of
the study, |
11T, PURPOSE OF THE STUDY

A, Purpose

The purpose of the study is to develop a comprehensive plan
for the management of wastewater in the Boston Harbor-Esstern Massa-
chusetts area up to the year 2050, |

B. Goals

Goals serve as the besis for plan formulation, design and
evaluation of wastewater treatment alternatives. The study goals will
be far reaching and long term in nature and be established in the
interest of envirommental quality, water supply, recreation and fish
and wildlife, The implications of the natlional goal of "zerc discharge

of pollutants" will be analyzed,*

*Priorities will be established for both goals and cobjectives based on

the severity of a given prdblem and the needs and desires of the people.

14



C. Objectives
Objectives are more exact than goals and are set out in
measurasble guantities with definite long or short term deadlines. The

people will have significant opportunity to express their views con-

cerning the objectives through the open planning process. The objectives

that will be established comprise plammed steps to be taken toward
achieving the previously determined goal or goals.*
D, Criteria

Criteria insure the achievement of objectives on a wniform
basis. State and Federal legislation, administrative policies and plan-
ning guidelines will be reviewed, Sections 18 CFR 601.32 and 18 CFR
601.33 of the Federal Register adopted 2 July 1970, the Water Resources
Council Proposed. Principles and Standards for Planning Water and Related
Land Resources {Part II) and the Federal Water Pollution Control Act
Amendment of 1972 {passed 28 September 1972) will receive special review
and analysis.
IV, PUBLIC PARTICIPATION

A, Development of the Public Participation Program,

in accordance with Section 10l(e) of the Federal Water Pol-
lution Control Act Amendments of 1972, this study effort will be con-
ducted under an "open planning” concept. The purpose is to enable the
public to influence the plamming process as wastewater management prob-
lems are evaluated and alternative solutions to solving these problems

are generated, For purposes of this section, "the public" is defined as

*¥Priorities will be established for both goals and objectives based on

the severity of a given problem and the needs and desires of the people.
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eny governmental official, agency, individual citizen or group of
citizens that may be impacted or affected by the pr0posed-plans and
alternatives. |

The Commonwealth of Massachusetts and the Corps of Engineers, in their
signed agreement, state that public involvement in plan development will
be sought through an open planning process, the guidelines for which
are contained in the report "Open Planning/ the Merrimack,” September
1971. It is enticipated that a Citizens' Advisory Panel of 8 - 12
members will be created Yo assist the study effort. It is the Corps!?
intention to support this panel and permit the
independent functioning of the panel as outlined in the "Open Plenning/
The Merrimack” report.

The Metropolitan Area Planning Council under the direction of
the Corps of Engineers and the Technical Subcommittee on Boston Harbor

will assist in the implementation of the Public Involvement Program. The MADPC

with aid from the members of the Technical Subcommittee will be
responsible for briefing various local citizen organizations, The

MAPC, gided by members of the Technical Subcommittee will periodically
conduct workshops and public forums to which local groups and individuals
will be.invited.

B, Public Meetings

During the course of this wastewater management study, there
will be at lgast three formal public meetings within the study area
where the public can officially participate and express their views
concerning any sliernative., These meetings will be held in the major
population centers and in any other aress that msy be affected by any

wastewater management plan, In conducting these meetings, progress made

16



in the study effort to that date will be presented in a concise and
informative manner. At the conclusion of the presentations, the meeting
will be opened to public discussion and the study team will answer any
questiqns that the public might have. It i=s desired that these meetings
be a two-way street; the study team will inform thé publié, and the
public will inform the study team of their needs and desires.

In addition to the regional public meetings, it may be
necessary to hold meetings in selected areas to discuss the issues
thet are directly related to that particular region., The Corps, MDC, and
MAPC will conduct and co-sponsor all meetings with the public assisted
by the Technicel Subcommittee.

C. Brochures and News Letters,

A brochure which explains the study objectives will be prepared
by the Technical Subcommittee for public dissemination., Periodically,
news letters will be prepared which explain the progress of the study.
The news letters would be sent to those publice of{icials gnd interested
citizens whose names come to the attention of the study team.

D, Coordination with the News Media,

The news media will be kept informed of the progress of the
study through press rcleases, conferencés, end media briefings.. There
will be a serious attempt to cultivate the Interests of various individ-
uals and groups through the news media so that the public will become

involved and informed readers, viewers, and listeners. There will be

17



no attempt to use the news media to put forth the views of the subcommittee
but rather to cultivate public interest through the news media so that
all issues involved can be presented in an equitable manner.

V. DEVELOPMENT OF BASIC DATA,

A. Demography, Economic Acbivity and Iand Use

The prospect for future economic growth in any region is dependent
on past trends and current conditions. Thus, past changes in the demo-
graphic and economic growth of the study areas as compared to Unifed States
economic growth and the historicel forces thét have been influential
in shaping the area's present day character will be discussed. The
purpose of this section is to set the stage for the analysis of the
future economic growth and development of the study area. This task will
algo provide the necessary economic and demographic information essential
for aséessing the future demands on water and related land resources,.

An inventory of present land use shsll be prepared based on the
latest available data including aerial photographic interpretations. The
land use data generated by the University of Massachusetts, College of
Agriculture which delineates the following land-use categories will be
used:

Urban Land

Forest Land

Wet Land

Agricultural or Open Land

Outdoor Recfeation
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A profile of future land use will be prepared based on the latest
land use planning and development trends. Strong consideration will be
given to town zoning ordinances, state wet lands acts, conservation dis-

tricts, master transportation plans, etc,

B. Climatology, Hydrology, Geology, and Biota

Basic climatic daeta will be gathered from published reports of
the U.S, Weather Bureau. Deta to be compiled for stations representative
of the region will include the following: mean monthly and annual tempera-
ture and precipitation, extremes of temperature and precipitation, amounts
and duretion of snowfall.

The data described above, together with soil moisture data ob-
tained from the Soll Conservation Service will be extrapolated to furnish
evaporatioh and transpiration rates. These data will in term serve as the
basis for our computing the "water balance" (after Thornthwaite) for
various sub-areas in the basin, This information will be valuable in
calculating amounts and duration of land application of effluent.

Hydrologic data for surface streams will be inventoried. The
Boston-Eastern Massachusetts area will be subdivided into the drainage
areas of the South Coastal Streams and the Sudbury, Assabet, Concord,
Mystic, Charles, Ipswich, Shawsheen and Neponset Rivers. Quantative ‘discharge

data to be reported for each of the above-mentioned streams include average,

19



yearly and monthly discharge, mean annual flood, flood frequency and
low flow analyses. This data will be collected from USGS gaging
stations. If required, discharge data can be reliably estimated for
ungaged streams from analysis of regional areg versus digcharge relstion-
ships. Flow duration curves for the major streams will be prepared.

A general description of the regional groundwater will be
compiled from existing reportsQ A detailed study of groundwater occur-
rence will be performed at all areas chosen for study for land application

of effluent.

A geologic map of the bedrock at specific sites chosen for
use (land application,'treatment Pplants, and collection and tranpsmission
pipelines) will be compiled from existing data. The typg of bedrock
and its chemical/minerslogical characteristics will be studied. The
rocks' porosity and permeability will be estimated. Informstion regarding
the possibility of earthquakes and any potential damage will be gathered
from the USGS and other agencies such és the Weston Seismological Center.
At the specific sites selected for use, the surficial geology
will be examined in more detail. Edaphic informastion for the study area
will describe soil textures, cation exchange capacities, soil depths,
infiltration and percolation rates, organic matter content, extent and
location of specific soil types, depths to ground water and the

occurrence of impermeable layers within the soil profile.
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The topography and type and distribution of soils at the
selected sites will be gathered from maps and observations made by the
UsG3 and the 8C8. Modifications te the physical characteristics of tﬁe
land, both natural and manmade, will be examined,

Data and information defining the existing aquatic enviroaments
of Boston Harbor and its tributaries in terms of species composition,
community stability, nutrient cycles ard budgets and energy flow will
be examined, Ions, molecules, compounds and/or orgenisms added to these
communities from natural and man-made sources will ke determined.
Current uses of the aguatic biota for recreational, ccononic, aesthetie
and social purposes will be ascertained.

Agricultural and "natural” systems will be examined for
important micro- and macro-botanical and zoclogical species, trans-
piration rates, nutrient cycles and budgets, moisture requirements,
growth season, crop preductivity, and community stebility. Existing
information describing the tolerances and responses of orgesnisms to
increased moisture, or specific wastewater constituents, will be in-
ventoried., Additional data pertaining to specific lands and amounts
of fertilizers, herbicides and pesticides used in the study area will
be gathered., The geographical areas and times of year in which these
chemicals are used will be determined,

C. Industrial Waste Survey

An inventory will be made to determine the type, nurber and

size of the various industries in the Boston Metropolitan areaz, It is
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snticipated that a questionnaire asking thé following questions will be
sent to each industrial plent.

The types of product manufactured/processed

Anmount of product produced each year

Amount of water consumption and water source

“Amount of waste flow

Approximate waste constituents

Point of discharge

An estimaﬁe of the amount and type of waste constituents will

be determined by sampling representative industries. Those paresmeters
to be measured are: metals, toxics, organics, nutrients, color, odor,

suspended solids, and oil.

D. Water Use and Comsumption, Waste Loads, Sewer System, Infiltration,
and Existing Treatment Facilities

Consumptive and non-consumptive uses will be studied utilizing
existing data and field surveys. Municipal and industrial water
supplies, agricultural, recreational and storage uses, and water require-
ments for streamflow maintenance for fish and wildlife will be included.,
Community water sources will be verified, and per capita consumption
figures will be determined for minor civil division, regional and basin.

In order to formulate reaslistic and viable treatment alternatives,
a water use and water demand profile will be projected through the desig-
nated time intervals. Per capita water consumption figures will be based
upon municipal, industrial and agricultural water consumption projections,
Non-consumptive uses and demends of water, i.e. boating, swimming, etc.

will also be projected.
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Municipal, industrial, sgricultursl, stormwater, urbasn runoff,
and conbined sewer overflows, waste load volumes and related quality
characteristics will be determined., Waste load volumes and related
quality characteristics for municipal, industrial and agricultural flows
will berprojected and serve as the basis for treatment plant design,

Existing collection, and transmission systems will be inventoried.
The adequecy of the existing system will be reviewed in light of meeting
the overall study goal. Specific technical problems in system performance,
i.e, infiltration, will be given particular attention,

Representative locations in various communities within the study
area will be selected and metered for a two-week period in the spring
and fall, The selected communities will be metered for purposes of
projecting infiltration rates within the entire study area.

All existing and scheduled or proposed treatment facilities
will be inventoried to include existing pump stations and headworks,
The adequacy and reliability of these facilities will be analyzed in
light of annual reports and operational records and project dry and
wet weather flows and pollution loads.

E. Water Quality

The chemical, physical and biological water quality character-
istics of Boston Harbor snd its major tributaries will be determined.
Groundwater locationé (1ocal and regional) will also be analyzed for
quantity and quality. Water quality programs and projects will be
inventoried. This inventory will include existing wastewater treatment

facilities, facilities proposed or under construction under the current
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implementation schedule of the Division of Water Pollution Control, low
flow exmgmentation projects, and instréam treatment projects such as
sergtion, destratification, and oil pollution pontrol barriers.
Population, land use and economic and industrial projections will
necessarily be presented prior ﬁo projeéting the water guality of Boston
Harbor, its tributeries and.othef water bodiesg ﬁithin the study area.

The existing State-Federal implementation program will serve as the waterx

quality projection baseline.
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VI DEVELOPMENT CF ENGINEERING ALTERNATIVES

A. Develop Renge of Treatment Alternatives

A range of treatment altérnatives, each of which provides
for the treatment of peint and non-point sources of municipal,
industrial and stormwater wastes generated in the Fastern
Massachusetts Métropolitan Area, will be deﬁéioped. Various
types of alternatives to be developed include; all harbof
facilities, satellite facilities, land application and com-
binations of the preceeding.

1. All Harbor Facilities - An evaluation of the possible use

of ocean outfalls in lieu of addition of secondary treatment
facilities at.the existing Deer Island and Nut Island Sewage
Treatment Plantswill be conducted to determine the order-of-
magnitude costs and water quality conditions. The evaluation
will be baged on a review of existing data, reports, and other
information related to the present discharge of primary ef-
fluent wastewater in Boston Harbor and environg and possible
future discharge via an ocean outfall alternative, The general-
ized location for the possible ocean outfall(s) will be es- |
tablished by the ewvaluation.

The existing treatment facilities will be examined for
upgrading to secondary treatment with and without satellite
treatment plants. Preliminary engineering dgaigns for secondary
treatment will be carried out for the Deer Island and Nut Island
flows. Iayouts for each selected process alternative will be
presenﬁed including sizing for major components. Congideration will

be given to the adequacy of the existing facilities
.and sites t0 accommodate treatment of the entire
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projected design flow._ Consideration will be given and preliminary
costs developed for advanced treetment at both Nut Isleand and Deer
Island. For those alternatives judged most adventageous, hydraulic
profiles for plan improvements and architectural renderings cof
plants will be prepared,

2. BSatellite Facilities - Various combinations of

satellite treatment facilities will be examined. All plans for
satellite facilities will be based on advanced wﬁste treatment
processes &nd will be evaluated on the basis of confidence factors
considering the histbry of satisfactory process operating experience.
The most reliable systems will be presented on the basis of space
requirements, hydraulic and process compatibility with existing
systems, the degree and reliability of sludge handling and air

pollution abatement systems, and relative capital and operating costs.

3. Land Application - The land application alternatives

will be developed utilizing three different methodologies; spray
irrigation, overland flow and rapid infiltration. Available land
throughout the Commonweslth of Massachusetts will be examined for
potential use as land application sites. At least one alternative
will be developed which will provide land treatment for all waste-
waters generated in the Eastern Massachusetts Metropolitan Area.

k, Combinations - A series of alternatives will be developed

which will utilize combinations of harbor facilities, satellite plants
and land application techniques, The same considerations described
in the preceding paragraphs will be undertaken in examining the

combination alternatives,



Sludge Treatment, Reuse, and Disposal

Sludge treatment alternatives for occean outfail and
satellite plants will he developed as part of each wastewater -
treatment alternative. The sludges generated from the treat-
ment systems will be examined for potential uses, such as

reclamation of metals and minerals and use as a source of energy.

Reuse of Effluent

Poésibilities for reuse, reclamation and recycling of
wastewater will be examined and proposed ag an integral part
of each alternative. Possible reuses include:

Cooling water

Groundwater Recharge

Industrial Process Water
Irrigation

Municipal Water Supply

Prevention of Salt Water Intrusion
Recreation

River Flow Augmentation

Operation and Maintenance Requirements

The staffing requirements necessary to administer, operate
and maintain the regional wastewater management plans will be
prepared., An organizational chart complete with degcription
of positions, chain of command and nmumber of positions re-
quired will be showm.

A listing of existing plants in the study area with assigned
personnel will be compiled to determine the availability of

personnel for the new systems.

27



A recommended program for training persomnel, especially
in the field of advanced wastewater treatment, Will‘be pre-
pared. A synopsis of ongoing EPA and NE Interstate Water Pol-
Iution Control Commission training programs will be made.

BEstimated costs will be prepared to reflect office equip-
ment, trucks, iaboratory gear, etec., reQuifed for maintenance
and operation activities.

Cost Estimate

Construction, operaticn and maintenatice costs of the col-
lection, transmission and treatment systems will be determined.
These costs would include land acquisition costs, staffing re-
quirements for supervision and administration, operational
personnel, energy requirements, estimated repairs and upkeep,
chemicals, etc., Equipment and 1ab6ratory gear required for
maintenance and operation will also have cost estimates.

With regard to industrial treatment, costs involved with
inhouse waste segration and water reuse should be balanced by
money saved through product recovery and decreased water bills,
Comparative cost analysis must be made for on-site pretreatment

versus user fees to municipal wastewater treatment plants.

28



VII. COMBINED SEWER OVERFLOWS

A. Basic Model Application

In order that the range of alternative solutions to urban water
quality and quantity trensport may be systematically evaluated, computer-
modeling and simulation techniques will be employed. Existing interceptors
and treatment facilities in the study area will be modeled to include dry
weather flows where systems are separated and both stormwater and dry
weather flows where systems are combined, Medeling of the interceptor
system will include pipelines of any slope, Junction structures, pumping
stations and overflow facilities. 1In order that the rainfall-runoff
process. may be properly represented in combined sewered areas, major
combined sewers and their tributery areas will also be modeled. 1In
addition to'providing an investigative analytical tool, the computer
model provides a means for fast and Inexpensive updating of plans in the
future,

B. Design Criteria Selection

Basic hydreologic data will be compiled and evaluated for purposes
of selecting a design storm. Storms of various intensities, durations,
frequencies and spatial distribution will be selected for simulation.
Available soils data will be studied to select parameters for infiltration
in various locations of the study area., Population and land use data and
projections will be evaluated and water consumption, sewage flow and
industrial wastes flow and quality records will be studied to develop the
dry weather flow contributions to the sewerage asystems.

C. Model Consolidation and Demonstration

For purposes of systematic analysis, a network or series of
models for the overall study area will be developed. The existing interceptor
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system will be the basic network with the sub-basins modeled as the
extreme branches, Advantage will he teken to generalize in those areas
where possible, The selected design criteria and rélated parameters would
be verified by demonstration runs sgainst measured values and data at
specific sites within the study area.

D, Evaluation of Alternatives

The model will be used to allocate and monitor the flows and
waste parameters for the alternative treatmentlof dry weather flows,
Incorporated in this effort will also be the evaluation of alternative
plans for regulation of combined sewer overflows. The effects of
future population growth and increésed imperviousness will be included,
Fach plan will be analyzed by subjective examination of modeling overflows.
The more favorable plans will be ranked in terms of constituent removal,
feasibility, cost,short and long term benefits and receiving water quality
criteria,

E., Personnel Training and Model Installation

Selected personnel from the various state agencies will be
trained in the use of the model. A menual for the use of the model by
other persomnel will be prepared along with the installation of the model.

F, Unified Control of Pollution Discharges to the Boston Harbor

Drainage Area

Considerstion will be given to the need for the overall manage-
ment and operation of facilities that have or will be constructed for the.
purpose of total resource management and control of pollution discharges

to water btodies tributary to the Boston Harbor drainage ares,
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VIIT. STORMWATER AND URBAN RUNOFF

A, OStorm Drainage Network

Communities that have separate systems for collection and
transmission of stormwater and urban runoff flows will be marked on maps
of suitable scale, The major existing storm drainage networks within
these communities will aiso be delineated. Fxisting hydraulic cepacities
as well as present methods of control and treatment of stormwater and
urban runoff flows will pe inventoried and evaluated,

"B, Rainfall and Runoff Characteristics

The quantity and quality of urban runoff and rainfall will be
determined, At selected sites within the study area, analysis will be
made for specified nutrients and other conditions es appropriate-in addition

to BOD, SS and coliform tacteria,

C. BStormwater Flows

Stormwater fléws and runoff projections will be made for
~ various storms using projected land use information. Runoff coefficients
will be determined and serve as the basis for projected volumes of flow

and design of treatment facilities.

D. Effects on Receiving Streams

Existing impacts of stormwater flows on receiving streams will
be analyzed as well as the effect on water quality caused by the detention
and treatment of stormwater runoff.

E. Treatment and Control

Various methods for stormwater control and treatment will be
examined., The practicality, gpplicability, costs, and benefits of each

method will be assessed,
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IX. DEVELOPMENT OF INSTITUTIONAL AND FINANCIAIL ALTERNATIVES

A. TIndustrial Waste Ordinance

An industrial waste ordinance will be formulsted for those
industries within the study area that are presently dischargihg.or propose
to discharge into the MDC sewer system. Representative samples will be
cbtained and anelyzed during the inventor& phases of the study and serve
as the basis for establishing an industrial. waste chsrge.

B. Comparsble Operstions

Profiles of comparable sewage trestment operations in other areas
of the U.,S5. or Canada will be prepared. The profiles would include type
of legal structure, territorial authority, method of revenue financing,
method of debt financing, legal pﬁwers, degree of and method of community
control, internal orgenizational structure and policies.

C. Goal, Objectives and Purpose of Orgenization

The goal, objectives and purpose of the organizational structure
will be defined, 'Existing and proposed state legislation, agencies and
operating policies will be reviewed, The current and proposed role of
significant Federal, regional, state, and local agencies, which impact on
sewerage treatment and water pollution control in Massachusetts and Boston
Harbor will alsc be reviewed and be compared to those profiles of similar
operations in other parts of the country. Possible goals, obJectives and
purposes of the organizstional structure will be proposed.

D, Criteria for Organizational Design

The criteria to be used in evaluating alternstive organizaticnal

design and structure for menaging the sewer systems in the study area

will be established, The following factors will be taken into consideration
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in the develcpment of the criteria: adherence to water quality standards,
planning requirements, planning interactions with other regional and state
agencies, responsiveness to voters, degree of local control, goals and
objectives, degree of authority, legigslative changes required, responsiveness

to future change and the ability to.evaluate performance,

1

E. Capital and Qperating Financial Requiremeﬁfé

The estimated capital and operating financial requirements will
be determined., Rough estimates will be made of gross capital requirements,
net capital requirements, existing investment in facilities, outstanding
debt, debt service requirements and present and future operating costs,

F, Effect of Rate Strﬁctures

The éffect of alternative rate structures on different users will
be computed and & recommended structure will be proposed, The general
neture of cost elements will be identified and defined to include con-
sideration of administration, operation and maintenance, new construction,
etc, Cost allocation and billing concepts will be developed providing

numerous considerations of adequacy, efficiency, etec.

G. Impact of Financing Arrangements on Future Organization and

Administration

Estimated revenues to be generated in future periods will be
developed. Alternative methods to provide capital tco finance the con-
struction of expansion of proposed or existing facilities will be examined.
Criteria for selecting the preferred finéncial method will also be
developed.

H, Alternative QOrganizational Design

Present and future alternative organizational designs will be

developed and the relative advantages and disadvantages of each will be
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evaluated based on the established criteria, Reorganization of existing
authorities and the creation of new and broader authorities will be examined.

I. Recommended Organizational Structure

Recommendations will be presented for short and long-term
organizational. structure and institutions for operating and managing the
sewer systems., The legél constraints and legislative requiremenﬁs
necessary to implement the recommended organizational structure will be
idéntified and examined, Guidelines will be developed to serve as a
basie for drafting the needed legislation,

J. Recommended Financing and Rates

Preliminary recommendations on alternative financing and rate
structures will be prepared based on the investigations and counclusions

in previous work items,

L=
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X. TIMPACT ANATYSIS AND EVALUATION
A. Socisl

Each regionsl wastewabter mansgement plan will cause physical
changes, and in turn, alter associated humen activities to varying
degrees. The formal methodology for assessing the resultant social -
impacts has not been established because of the inability to quantita-
tively assess human experiences, needs, and values, However, an attempt
will be made to evaluate social impacts from wastewater mapagement plans.

Each plan will be evaluated for its influence on existing land
use patterns, public utilities and services, and community and individual
tax structures, on both a long and short term basis.

B. Hygienic
- Hygienic impacts will stem primarily from the utilization of
renovated water and processed sludges in agriculture and for recreation
and water supplies, Toxic, infectious, or irritating agents to human
health will be addressed.
C., Aesthetic (Visual-Cultural)

The wastewater treaiment and disposal components, facilities,
transmission lines, ete,, of each alternative will have different impacts
upon the visual-cultural environment according to value judgments by eéch
individual., However, accepted methods based on statistically recorded
preferences will be used to evaluate visual-cultural impacts. Primary impacts
will result from the direct changes in land or water surface,

D. Ecologic (Terrestrial & Aquatic)
Each wastewater treatment alternative proposed will impact upon

the biotic and abiotic components of terrestrial and aguatic ecosystems,
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Through reduction in pollutant levels, each alternative will result in
changes which .may create new and presumably more diverse aquatic commun-
ities. It is important that each wastewater management alternative
enhance the vitality and integrity of the system into which pollutants
were previously discharged. Ecological impects will principally be
assessed as wastewater treatment strategies, affect the existing climate,
geology, hydrology, water quality and biotic communities of the study area.
E. Economic

The criterion essential to the assessment of economic impacts are
based upon whether the direct or indirect ecologic, hygienic, aesthetic,
or social impects imply net income changes to the nation, to the region,
or to affected human activities or landowmers, This criterion will be
applied to each of the major forementioned_impact areas to enable the
specification of the geographical aresa having the greatest probable net
income changes., In each geographicel area, assessment will be in terms
of the use and the user of the resource, For each resource use, the
nature of the net income change will be'assessed in terms of cost of
using a resource, cost of using a substitute or alternate resource, and
cost of revenue foregone.

¥. Institutions

The institutional arrangements developed for the alternative
wastewater management plans wlll be subjected to an impact analysis and
evalustion process. The implications of creating or reorganizing existing
administrative and governmental structures will be examined, If new
legislative authority is proposed, i.e, changes in land use policies and

land use control, all issues associated with the recommended legislative
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changes shall be enumerated and discussed. Section IX, Development of
Institutional & Financial Alternatives, should be referred to for a more
detailed discussion,

The full impact of the various proposed cost sharing alternatives
will alsc be examined., All advantages and disadvantages will be dis-
cussed and presented in sufficient detail for proper evaluation.

G. Evaluation

The evaluation process will provide the besgis for modifying and
detailing alternative treatment strategies., The study team will evaluate
cach wastewater management alternative for its performance and contri-
bution towards achieving the study goals and the objectives set forth by
the Water Resources Council in its "Principles and Standards,"” dated
21 December 1971, The Water Resources Council's objectives are to

enhance:

1, National Economic Development ~ the impacts upon the nation's

goods and services in terms of water supply, recreation, fish and wildlife,
power, irrigation, etc,

2. Regional Development - the impacts upon regional employment,

population districution, economic base, individual income, improved
community services and utilities,

3. Environmental Quality - the effect on the physical-biological

system which sustains all life, Urban and rural areas of natural heauty
and human enjoyment, such as open space, forest lands, lakes, rivers,
streams, estuaries, marshlands, ete,, must be given careful consideration
during the planning process,

L, Bocial Well-Being - the impacts upon the security of life and

health as affected by disease and the overall quality of life,
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Bach alternative must be evaluated to assure that it achieves
the stated objectives of the study while minimizing adverse environmental,
aesthetic, hygienic, social and.economic impacts, .In addition, the
requirements of the Enviroumental Protection Agency state that the alter-
native be cost effective, The alternative must be a system which
achieves the objectives at a grester differential between benefits and costs
than other systems, i.,e., the cost may ke equal for both systems but one

system may have greater benefits than the other one.

33



XI. RECCMMENDED PLAN

A. Plan for the Area

The culmination of all the preceding efforts will.be the
selection and recommendation.of g plan for wastewater management in the
Eastern Massachusetts Metropolitan Area by the Teqhnigal_ﬁgbcémmittee.
One of the alternatives developed will be selected by the agencies in-
volved as the recommended plan for the study area based on nUmerous
evaluation criteria.

B, Additional Treatment for Deer & Nut Island Flows

An immediate action plan to include costs and benefits will be
presented that will pfovide 8 minimgm.of secondary - treatment at the
Deer and Nut Islands treatment plants. This plan wiil'be an integral
part of the overall plan for the Eastern Massachusetts Metropolitan Area,
The necessary facilities will be presented in sufficient detail to allow

for proceeding to final design as soon as plen approval is given,

C. Treatment & Disposal of Deer & Nut Island Sludges
A plan will be presenﬁed that will provide for the treatment
and disposal and/or reusé of the sludges generated from the Deer & Nut
Islands treafment plants, The necesssry facilities will be presented
in sufficient detail to allow final design and construction upon approval
and funding, The plan will provide for the discontinuation of the
discharge of sludge to the waters of Boston Harbor by May 1, 1976.

D. Implementation Plan

A strategy will be presented which will provide for the
implementation of the recommended plan. Recommendations for necessary
legislation, funding, and construction schedules will be madé. The plan

will outline implementation and progressive construction requirements
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to meet the wastewater management needs of the Eastern Msssachusetts

Metropolitan Area to the year 2050,
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XIT. ENVIRONMENTAL IMPACT STATEMENT

Section 102(c) of the National Environmental Policy Act of 1969
requires the preparation of an Environmental Impact Statement and its
filing with the President's Council on Environmental Quality.

The environmental -statement will be an independent. report summarizing. .
the direct and indirect environmental impacts of the selected wastewater
management plan and be developed utilizing the material generated in
Sections V and X, The statement will be prepared according to established
Pederal guldelines and Chapter 781 of the Commonwealth of Massachusetts
Acts of 1972, titled: "Environmental Policy Act,” so that all environ-
mental impacts will be sufficiently presented to permit the independent
appraisal and evalustion of the favorable and adverse effects of the
selected plan, Significant relationships between the selected wastewater
management alternative and other existing or anticipated developments
will be described,

The environmental impact statement will be prepared in.a simple
and concise manner with the understanding that it will be a public
document and may receive considerable attention from thé news media and
careful public review,

Throughout the course of the study, the general public will be
kept fhlly informed concerning all environmental impacts and will be
provided the opportunity to express their views through the public
participation program.

The environmental assessment will begin during the early stages

of the study and continue until the conclusion of the study.
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XIIT, STUDY MANAGEMENT AND REPORT
A, Report

The basic function of & plan report is to transmit the study
results to technically and non-technically oriented readers, who are
not intimately familier with the subject. This section estsblishes
the format of the plan report and ancilliary documents for the Eastern
Massachusetts Metropolitan Area Wastewater Management Study,

Reporting requirements and procedures will correspond to guide-
lines with Federal and State Engineer Manuals, Engineer Regulations and
Engineer Circulars applicable to Survey Scope Studies.

The report will consist of a summary documenty main report and
supporting appendices. Appendices will be written separately, providing for
continual drafting and review as the study progresses. The only
exception to this statement is the Comments Appendix which is designed
to contain information received after the draft Survey Report is dis- |
tributed., Conversely, the Background Information Aﬁpendix Draft can
be completed early since it provides the necessary bsse information
from which all plan formulation proceeds.

The report arrangement includes:

1, Summary Report - A well-illustrated summary for non-~technical

regders explaining how the study was conducted, the findings, and the
final recommendations. (To be approximately 50 pages at most).

2. Main Report - A mein report which will be more.in depth than
the Summery Report and which shall address each phase of the study (i.e:

background information, plan formulation, etc.,).
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3. Appendices - Scparate appendices for each of the following
principlé portions of the study.
Background Information
Plan Formulation
Design and Cost
Environmental Iumpact Assessment
Evalusation
Institutional Arrangements
Public Participetion Program
Comments on Draft Report
Note: Plan Formulation, Design and Cost, Environmental Impact Assessment,
Evaluation, Institutionsl Arrangements and Public Participation
Program shall contain the detailed information necessary to support

the plan formulation process,

The appendices will have as much detail as possible. As &
minimum, technical cbjectives will be met, location and siting will Be
proposed, both resource requirements and relisbility date will be displayed,
and costs will be detailed enough so that selected components can be
recommended for authorization.

Further, the Main Report and Appendices will include display
of the following:

. Base condition, which includes an analyses of existing
treatment systems design cepacity, reliability and overall system
performance,

. Collection facilities required for each proposed alternative,
which includes costs and location of the pipe, cost and location of

pumping stations, and capacity added, and the reliability of the system.
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» Additions to the current treatment facilitles, which include
the cost of eacﬁ additional unit proces;—and the gquality of the treated
wastewater after each process., Resource requirements of each process,
the additional capacity, and tht total system reliability will be included.

« New treatment facilities, which include the cost of each
new facility broken down on a per unit process basis., The quality and
quantity of treated wastewater sand other by-products, resources required,
facility reliability, and siting considerations will be included.

+ Additional transmission facilities which include costs,

location of transmission routes, cost of pumping, and loading facilities,

reliability of the system agalnst toxic spills, and volume handled.

. Reuse facilities which include guality, quantity, and
uniformity of by-products to be reused, processes necessary to reach
the guality required and their associated costs, location of the reuse
facilities, net economic returns, reliability of the reuse facility, and
esfimated longevity of dewand, |
. Multiple-use opportunities which include joint siting of
facilities and pipelines with other existing or proposed transportation
networks such as highways or power transmission rights-of-way.
The Wastewaler Mansgement Plan wili include that portion of
Boston Harbor-Eastern Massachusetts Metropolitan Area and will consist
of the towms as shown in Figure 1, the Study Area Map. The geographical
area of the Boston Harbor-Eastern Massachusetts study area contains all
the Metropolltan Sewer District and is almost identical to the cities and
towns under the jurisdiction of the Metropolitan Area Planning Council,
- The plan for the study area will be presented to the Metropolitan Area
Planning Council for their consideration as their regional

wastewater manageﬁent plan. Wl



The regionsl wastewater plans for the other Regional
Planning Agencies will be included in the Merrimack River Basin Weste-
water Management Study being prepared zeparately. Portions of the Boston
Harbor study area are alsc within the Merrimack River Basin Wastewater
Manegement Study ares. In these overlspping regions of study, goals and
objectives must be closely coordinated to ensure that compatible waste-
water management plans are formulated,

Upon completion of the first phase of this study
effort, segments of the Boston Harbor-REastern Massachusetts regional

plan will be selected for more in depth study. The selected projects

will be part of the overall regional plan, be self-sustaining, and be the
proposed initial increment of construction for implementing the regional
plan, The selected projects will be developed and recommended for
authorization of further deéign and ultimate construction,

i, Ancillary Documents ~ Ancillary documents will accompany

the completed report when the report is officially transmitted for
approvals., These documents essentially fall into two categories depending
upon their purpose and use, The categories are:

a, Documents prepared in the course of the study for use
at public meetings, and transcripts of those meetings., All other per-
tinent documents regarding coordination and public involvement should be
contained in the appendix entitled "Public Participation Program.”

b. Any document that requires coordination and revicw

prior to study completion,
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B. Draft Report Review

Engineer Regulation 1120-2-112, dated 1 July 1971, entitled
"Coordination of Investigation and Reports with Clearinghou;es" will be
followed to insure that the potential impacts of the alternatives are
recognized by all Federal and non-Federal agencies, A mailing list
for the draft report will be furnished to OCE at least 30 days prior
to expected distribution date,

Review procedures for the Commonwealth of Massachusetts shall
also be adhered to in processing the reports for approval.

The plan shell be prepared and forwarded fTor the review and
approval of:

The State Water Quality Technical Committee

The State Water Quality Policy Committee

The signatories of the report shall include:
The Executive Office of Environmental Affairs
The.Metropolitan District Commission
The Metrbpolitan Area Plamming Council
The Enviromnmental Protection Agency
The Corps of Engineers

C. Updating the hepgpt

Prior to the completion of the Boston Harbor-Eastern
Massachusetts Wastewater Management Study provisions and recommendations
shall be made for future modification, evaluation and updating of the

report after it has been completed.
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D. Maintain Overall Study Program Management

The principal study effort shall be sccomplished by the
Boston Wastewater Management Study Team consisting of personnel from
the following agencies:

Full-Time Basis

Corps of Engineers
Commonwealth of Massachusetts:
Metropolitan District Commission

Part-Time Basis (on call)

Environmental Protection Agency
Commonwealth of Massachusetts:
Division of Water Pollution Control
Dept. of Commerce & Development
Dept. of Community Affairs
.Dept. of Natural Resources
Office of State Planning & Management

Dept. of Public Works

Central Massachusetts Regional Planning Commission
Metropolitan Area Planning Council
Northern Middlesex Area Commission

Merrimack Valley Planning Commission
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Private Consultants

Private consultants shall be utilized for major study inputs.
The following items must be addressed in the menagement of the study
program:

Develop and maintein a system for overall schedule, cost,
performance evaluation, and contrcl of the program.

Formulate and maintain a task schedule and cost plan for all
agency activities in the study.

Supervige and evaluate the input from all agencies and staff
sections.

Negotiate, administer and sﬁpervise all contracfs with private
consulting firms contributing to the study.

Manage and direct the study team efforts in data collection,
determining system alternatives, assessment and evaluation of environé
mental impacts, instituﬁional arrangements and public information and
participation program,

Coordinate training of new study siaff menbers.,

E. Maintain Study Schedule

The following items will be included in meintenance of the
study schedule:
Maintain the established study schedule as noted in Annex Y

and include only approved revisions,
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Notify proper study authorities as soon as possible of any
problems affecting the schedule and their impact thereon,

Prepare and distribute project schedules to all interested
agencies, noting critical and/or important features in the planning of
the study.

F. Manage Cost of Program

The following will be addressed in managing the cost system:

Maintain records of the study costs so that they are easily
definable in such areas as labor, overhead, equipment, supplies, re-
production, ete.

Continuously review program costs to assure early notifi-
cation of overruns, and the need for reassignment of funds for tasks
as the study progresses.

Review costs and status of work with respect to private
consultants and other agencies which provide study input under contracts,
purchase orders, etc,

G. Maintain Working Relationships between Agencies

The study team shall establish working relationships between
all agencies, consultants, and others who have a direct contribution to
the study.

Regular monitoring conferences shall be held, All partici-
pating agencies, consultants and others will be invited for the pur-
poses of briefing, requesting action or presenting study status.
Whenever required, monitoring conferences may be called on short

notice and at times other than the regular scheduled meetings.
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Working relationship shall be meintained with personnel con-
ducting studies in the Merrimack River Basin,
Coordination will also be maintained with such agencies desig-~

nated as observers on the organizational chart.
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XIV. ADDITIONAL STUDIES
The following activities are phase two of the study and
scheduled for completion after phase one.

A, Monitoring of System Performance

The relisbility of the wastewater treatment systems will be
continually assessed by examining their effectiveness and dependability.
It is absolutely essential that the various treatment systems be care-
fully menaged, especially advance wastewater and land application of
secondary effluent and sludges., Various methods of monitoring and
assessing the functioning of the total treatment system will be explored.

B. Condition of Boston Harbor

Extensive sludge deposits have been reported in some areas of
Boston Harbor and its tributaries as a consequence of discharging untreated
or partially treated wastewater and sludges over many years., It is
paramount that information pertaining to the extent, composition, decom-
position, and constituents released from these sediments and the hetero-
trophic organisms inhabitasting them be obtained, Where data is nonexistent,
it must be generated go that impact of the sludge deposits on aquatic
organisms can be assessed, Biota inventories will also be undertaken if
determined necessary,

Other questions concerning the present and future environmeﬁtal
conditions of Boston Harbor and the opportunities and limitations that
these conditions present will be examined. Additional information will
be required for the full understanding of a given issue or problem.

Specific technical and scientific research needs will be identified,
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C. Future Uses of Boston Harbor

Boston Harbor will have many future demands placed upon it
such as recreation, commercial fishing, etc, These demands will be
discussed in Llight of growing recreational needs and demands., Various
options for present and future use will be discussed to include resource
management in terms of conservation practices and measures of preser-
vation, Other items which may impact the harbor shall be investigated
such as offshore mining for sand and gravel and offshore terminal facilities
for petroleum tankers and oil drilling,

D. Modeling of Boston Harbor

The types of models already available e,g. mathematical,
physical, chemical and biological, will be examined for effectiveness,
utility, reliability, scope and cost., The need to expand the existing
data base concerning the water quality and agquatic environment of Boston
Harbhor will be reviewed. The development of various methematical and
physical models which would permit a greater knowledge and understanding

of the water bodies in and around Boston will be examined,
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CPM OF MDC PROJECT ON WATER QUALITY CONTROL FOR THE EASTERN MASS METROPOL AREA

+

SCHEDULE REPORT STARY DATE 03712773 PAGE 1
#akuw EARLY wews# Sudwn | ATE #wskwd TOTAL
{1y (JY DUR ACTIVITY DESCRIPTION START FINISH START FINISH FLOAT
i 5 5 DEVELopMENT OF LAND USE GOALS 03/12/73 03716773 03712773 03/16/73 0
5 10 la DATA INVENTORY FOR EMPIRIC TOTALS BY MUNICIPALKTY 03719/73 04/05/73 03/19/73-04/05/73 o]
5 20 10 1960 & 1970 TRANSPORTATION NETWORKS 037197473 03730773 D&/713/73 04/26/73 19
5 25 10 INVEMTORY OF 1960 & 70 WATER & SEWER SERVICE AREAS 03/19/73 03/30/73 04713773 Q4/26/73 19
10 15 5 1970 EMPLOYMENT DATA DL/D&/ T D&yL27T3 04720773 04/26/773 10
10 25 15 1660 & 1970 POINT SQURCE C4/06/73 04/26773 04706/73 04726773 0
10 30 15 INVENTORY OF 1970 LAND USE Q4706773 04/26/73 05711773 06/31/73 25
10 35 10 TOYTAL REGIONAL POP. & EMPLOYMENT PROJECTIONS 04/C6/73 Cus19s73 05725713 06/08/73 35
15 25 0 DuMmy 04/13/773 04713773 Q4721773 04/727/73 10
20 725 0 CTummy 04702473 06702773 04727773 04727773 19
2?7 123 79 LATER TASX STARTING DATE NOT SHOWN ON CPM DIAGRAM Q3712773 06729773 03715773 07/05/73 3
25 35 25 CALIARATION OF EMPIRIC 0&4/27/73 06/01/773 Q4727773 06/01/73 0
30 35 % DETERMINATION OF AVAILADBLE LAND 06/04/73 C6/08/73 0&6/04/73 06/08/73 o
35 49 5 "FUTURE WATER & SCWER SFRVICE AREAS 06711773 06715773 G6/11/73 06/15/73 v}
35 45 T 10 FUTURE TRANSPORTATION SYSTEM 06/31/73 06/22/73 06V11/73 06/22/73 0
49 45 & FUTURE MAJOR CENTERS 06718773 06/722/73 06718773 06722773 o]
420 125 100 DATA IHVENTORY AND PROJECTIONS 03/12/73 07/31/73 0Q4/20/73 09711773 29
45 50 10 DEVELOPMT DEMSITY CONSTRAINTS ON FORECASTS AND LAND USE REST Q6/25/73 QT7/09/73 Q6725773 01/09/73 o]
50 55 20 EMPIRIC APPLICATION 07710773 Q8/06/73 07710773 6G8/06/73 0
55 60 15 ANALYSIS OF ALTERNATIVES 08/07/73 Q8/27/73 O0OB/0T/73 08/27/73 4]
60 125 1 FINALI2ZATION OF PREFERRED PLAN ) ' 08/28/773 Q9/11/73 08B/28/73 09/11/73 0
61 63 15 LATER TASK STARTING DATE NOT SHOWN ON CPM DIAGRAM 03/12/73 03/730/73 05/02/73 05/22/73 | 37
63 74 5 NEWS RELEASE DISCRIRING SCOPE PURPDSE AND EFFORT 04/02/73 D4/06/73 05/23/73 05/30/73 37
6% 70 15 SFWER SYSTEM DATA COLLECTION & ANALYSIS 03/12/73 03/30273 04720773 057106773 29
65 15 15 WATER CONSUMPTION DATA & ANALYSIS 03/12/73 ©3730773 04720/73 05710773 29
65. 175 30 PRIOFILE CF OPERATION IN US & CANADA 03712773 04720773 10/31/73 12/12/73 162
73 3% 0 DuMmy 04/02773 04/sG2/773 05/11/773 05711773 29
772 T4 45 LATFR TASK STARTING DATE NOT SHOWN ON CPM DIAGRAM 03/12/73 0S/11/73 03/28/73 05/30/73 12
Ta 125 20 FORUMS DESCRIAING CRITERIA USED 05714773 0K/11/7/73 08716773 09/711/73 64
T4 171 60 QUALTTY COMPONENTS AND QUANTITIES 05/14/73 0B/07/73 08710773 11706773 62
T4 215 215 ECOLOGICAL AESTHETIC HYGIENIC AND ECONOMIC [MPACT ANALYSIS 05714773 03721774 05/21/73 06/03/74 12 -
75 RO 20 MODFLING OF DVERFLOWS 04702773 04727773 05718773 06/15/73 34
75 8% 25 MODFLING OF INTERCZEPTORS 04/02/73 05/064/73 05/11/73 056/15/73 29
75 90 25 MODELING OF COMBINED SEWERS 04702773 05706773 05711773 06/15/73 29
75 95 10 DOFER & NUT ISLARDS SYST‘M & FLOW INVENTORY AND ANALYSIS 04702773 O&/13/73 Q7702773 071716773 &4
= 80 90 0 DuMmy 04/30/73 04/30/73 06/718/73 06/18/73 34
% 85 90 0 Dumwy 05/07/73 05/07/73 06718773 06/18/73 29
= g0 110 20 DESIGN CRITERIA SELECTION Q5707773 06704773 06725773 Q07723713 34
90c 120 2% MODELING OF RECEVING WATERS 05707773 06711773 06/18/7713 07/23/73 29
+ g5 96 19 EXISTING MECHANICAL FACILITIES INSPECTION AND ANALYSIS 04716773 05706773 08721773 09711773 89
95 125 40 INFILTRATION MEASUREMENT & ANALYSIS Q4716773 Q6711773 CO7/717/73 0S/11/73 &4
96 125 0 . DuMmy 05707773 QS/07/73 09712773 09/12/73 89
110 120 0 DuMMY 06705773 06/05/73 - Q7726773 Q1/24/73 34
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» CPM OF MDC PROJECT ON WATER QUALITY CONTROL FOR THE EASTERN MASS METROPOL AREA
PART SCHEDULE REP o R T START DATE 03,/12/73 PAGE 2
. - R kuk CARLY #uxxd  #umen | ATE wxwas TOTAL
(1) (J) Dpur ACTIVITY CESCRIPTION START FINISH START FINISH FLOAT
120 127 35 MODEL CONSOLIDATION 06412773 O0T/31/73 01724773 09711773 29
123 150 80 DRAINAGE NETWORK QUALITY AND OUANTITY OF STORMWATER PLANS Grr02/773 10725/73 07706773 10730773 3
125 126 10 FFASIBILITY FOR SUBSURFACE DISPOSAL 09/12/773 09725/73 10/16/73 10/30/73 23
12 127 0 DuMmy 09/12/73 09712773 09/12/73 09712773 0
125 135 30 UPGRADING OF EXISTING MSD SYSTEMS 09712773 1025473 09/17/73 10730773 3
126 1&0 30 EXPANSICN OR CONTRACTION QF MSD 09/12/73 10s25/73 0%/17/73 10/30/73 3
125 145 30 ONEZ FASTERN MAs WPC DISTRICT 09/12/73 10/25/73 09717773 10/30/73 3
125 150 25 SYSTCM NEGLECTING EXISTING FACILITIES 09/712/73 10717773 05/24773 10/30/73 g8
125 174 40 FORUMS AND BROCHURE DESCRIBING AVAILABLE OPTION 09/12/73 11708773 10716773 12712713 23
125 175 60 TREATMENT SYSTEMS AND ALTERNATIVE SOLUTION 0$/12/73 12707773 0S/17/73 12712773 3
125 240 20 METHODLOGY FOR PLAN UPDATING 09712773 10710773 0T7/25/74 08721774 218
126 150 0 Duxwuy 09/26/73 09/26/73 10731773 10/31/73 23
127 132 15 MODELING OF CHANGES 09/12/73 10702773 09/12/73 10/02/73 0
132 175 48 EVALUATION OF ALTERNATIVES 106/03/73 12712773 10703773 12712773 0
135 150 . 0 Duumyr 106/26/73 10s26/73 10/31,73 10/31/73 3
140 150 0 DumMmy 10726773 10/26/73 10/31773 10/31/73 "3
145 150 0 Dummy 10726773 10/26/73  10/31/73 10/31/73 3
150 155 70 WASTEWATER RECLAMATION 10726773 11/23/73  10/31/73 11728773 3
150 160 20 SLUDGE PROCESSING 10726773 11723773 10/31/73 11/28/73 3
155 160 0 Duvumy 11726773 11726473 11729773 11/29/73 3
160 175 . 10 CONSTRUCTION COST ESTIMATES 11/26/73 12707773 11729773 12/12/73 3
171 172 0 DuvMy 08/087/73 08/08/73 11/077s73 11/07/73 62
171 175 25 TREATMENT REQUIREMENT 0B8/08/73 09/12/73 11707773 12712773 &2
172 175 25 FESTABLISHMENT OF ORDINANCE OB/OB/T73 09/12/73 11/077s73 12712773 52
174 175 0 DumMMy 11/09/73 11709773 12713773 12/13/73 23
175 178 0 Duvmy 12713773 12713773 02711774 02/11774 40
175 1r0 15 OCEAN OUTFALL ANALYSIS 12713773 01/C4/74 12720773 01/11/74 5
175 185 40  SECONDARY PLANT LAYQUTS 12/13/73 02708774 12713773 Q2/08/74 0
175 205 30 DFFINE GCALS & GHJECTIVES FOR ORGANIZATIONAL ENTITY 12713773 01725776 01/28/74 03711774 30
17% 210 10 UNIFIED CONTROL OF DISCHARGES 12413773 12727773 03726774 04/08/74 70
175 213 B0 PLAN DETAILING COSTS AND INSTITUTIONAL CONSIDERATIONS 12713773 Q4/08/76 12713773 G&/08/74 0
175 215 ° 30 ESTABLISH RASIS FOR CHARGES 12713773 01725774 Q2/26/746 04708774 50
175 240 30 MoDSL INSTALLATION 12713773 01/25276 DT/11774 0B/21/74 145
176 215 40 FORUMS AND BROCHURE DESCRIBING MAJOR THRUSY OF PLANs 12713773 02/08/74 02/11/74 04/0B/74 40
180 1%0 20, EFFLUENT & SLUDGE DISPOSAL 01/07/76 02701774 Ol/14776 02/038/74 5
18% 1650 0 DuMMmy 02711774 02711774 02/11/74 02/11/74 0
190 195 15 PUMP STATION & HARDWORKS IMPROVEMENTS 02/11/74 03706774 02/19/74 03711774 5
190 200 20 ADVANCE WASTE TREATMENT CONSIDERATION 02/11/74 D3/11/76 02711774 03/11/74 0
168 200 0 DuMMY 03/05/74 03705776 G3/12/74 03713774 5
200 215 20 COST ESTIMATES 03712774 04/08/74 03712774 Q4/C8/74% 0
205 215 20 ESTABLISH CRITERIA IN EVALUATING ALTERNATIVES 01728774 02/25/74 03/12/74 O4/GB/ T4 30
210 215 0 DumMmy 12728773 12/28/73 0&4/709/74 Q4700774 70
213 215 Q0 DuMmMy 04/709/74 04709774 04709774 04709774 o)
215 220 25 DETERMINE CAPITAL & OPERATING FINANCIAL REQUIREMENTS 04/09/74 05/13/74 05/13/74 o



CPM OF MDC PROJECT ON WATER QUALITY CONTROL FOR THE EASTERN MASS METROPOL AREA

PART ‘S CHEDULE REPORT START DATE 03/12/713 PAGE 3
E R 8 2 K] EARLY IR 2 R E ] (X2 2 X3 LATE

1) tJ} DUR ACTIVITY DESCRIPTION START FINISH START
716 240 75 PREPARE ENVIROMENTAL IMPACT STATEMENT 04709774 07/24/74 05/07774
220 225 25 SFELECT & COMPUTE EFFECT OF ALTERNATYIVE RATE STRUCTURES 05/14/74 06718774 05/714/74
220 2190 30 DFVELOP ALTERNATIVE ORGANIZATIONAL DESIGNS QS/714/7T74 06725774 06/05/76
226 230 20 IMPACT OF FINANCIAL STRUCTURE ON USERS 06/19/764 07/17/74 06719/74
230 235 0 Dummy 07/18/74 07/18/74 07/25/774
230 240 2% RECOMMEND SHORT & LONG=RANGE ORGANIZATION 07718774 Q8721774 07/18/76
235 240 20 RFCOMMEND ALTERNATIVE FINANCING & RATE STRUCTURES Q7718774 Q8714774 DT/25/74
240 245 15 RFPORT 08s22/74 09712774 08/22/74
240 250 15 FINAL REPORT 08s22774 09/12/74 08/22/74
245 250 0  DuMmy 09713774 09/713/74 09713774
250 -255 10 SUMMARY REPORT 09/13/74 09726774 09713774
755 260 20 MEETING AFTER COMPLETION 09/27/74 10/28/74 10729774
255 " 400 0 DuwmMmy 09727774 09727774 09727774
400 40 09/27/74

410

PURLIC MgETINGS ON STUDY FINDINGS

09/21/74

11/25/74

- s oy o o p.

FINISH

OB/21/74
0&718/74
0T/17774
Q1717774
07725774
e8/21/74
ce/21/74
09/712/74
09/12/74
09/13/74
09/26/74
11725774
09/s27/74
11/25/74

sadae TOTAL
FLOAT
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CPM OF MDC PROJECT ON WATER QUALITY CONTROL FOR THE EASTERN MASS METROPOL AREA

PAGE 4

PARRT Il CRITICAL ACTIVITIES
Iy (J) DUR ACTIVITY DESCRIPTION'
H 5 & DFVFLOPMENT OF LAND USE GOALS

5 10 14 DATA INVENTORY FOR EMPIRIC TOTALS BY MUNIC!PALITY

10 25 15 1960 & 1970 POINT SOURCE

25 30 25 CALIBRATION OF EMPIRIC

30 35 S5 DFTERMINATION OF AVAILABLE LAND

35 &0 5 FUTURE WATER  SEWER SERVICE AREAS

35 45 10 FUTURE TRAMSPORTAT]ON SYSTEM

40 45 5 FUTURE MAJOR CENTERS

48 50 10 DFVFLOPMT DENSITY CONSTRAINTS ON FORECASTS AND LAND USE REST
50 ° 5% 20 FMPIRIC APPLICATION

55. &0 15 AHALYSIS OF ALTERNATIVES

60 125 10 FINALIZATION OF PREFERRED PLAN

.125 127 0 Dymmy

127 137 15 MODELING OF CHANGES

132 17% 49 EVALUATION OF ALTERNATIVES

175 188 40 SFCONDARY PLANT LAYOUTS

175 213 80 PLAN DETAILING COSTS AND INSTITUTIONAL CONSIDERATIONS
185 191 4] DMy

190 200 2% ADVANCE WASTE TREATMENT CONSIDERATION

200 215 70 COST ESTIMATES

7131 215 0 DyMmy

215 2720 25 DFTERMINE CAPITAL & OPERATING FINANCIAL REQUIREMENTS
220 225 25 SFLECT & COMPUTE EFFECT OF ALTERNATIVE RATE STRUCTURES
?22% 230 70 1MPACT OF FINANCIAL STRUCTURE ON USERS
230 240 25 RFCCMMEND SHORT & LONG=RANGE ORGANIZATION
260 245 15 RCPORT
260 250 15 FINAL REPORT
265 250 0 DuMmy

250 255 10 SUMMARY REPORT

255 400 0 DUMMY
400 410 40 PUBLIC MEETINGS ON STUDY FINDINGS

#weae PROJECT DURATION 432

- o e 00 o S e S e s il A b ke ek g i P

wEERE CARLY ###%% sanxn LATE *xuss TOTAL
START FINISH START FINISH FLOAT

e L g S o s e e . 00 b oy S e e ] S . ) A R A P S D e A A

03/12/73 03/16/73 03/712/73 03/16/73
03719773 04/05/73 03/19/73 04/05/73
04706773 04726773 C4/06/73 04/26/73
04/27/73 06/01/73 0Q&/27/73 06/01/73
06/04/73 06708773 Q6704773 C6/08/73
06/11/73 06/15/73 06711773 06715773
06/11/73 06/22/73 06/11/73706/722/73
06/18/73 06/22/73 06/16/73 06/22/73
06/25/73 0T/09/73 06/25/73 07/09/73
O07/7/106/73 08/06/73 07/10/73 08/06/73
08s07/73 06/27/73 0Q8/07/73 06/27/73
08/28/73 09/11/73 0B/28/73 09/11/73
09712773 09/12/73 09/12/73 09/12/73
09712773 10/02/73 09/12/773 10/02/73
10703773 12712773 10/03/73 12/12/73
12713773 02/08/74 12/13/73 Q2/08/74
12713773 04/08/74  12/13/73 04/08/7%
02711774 02/11/74 02/11774 02711774
Q2/11/774 Q3/11/774 0Q2/11/774 Q3/711/74
03/12/76 04708774 03/12/774 04708774
C4/09774 C4/09/T4 D4/Q9/7T4 04/09/74
Q6r/i9/74 05713774 Q4/09/776 05/13/74
05/14/74 06718776 05/14774 06/18/74
06/19/74 Q7/17/7/74 06719774 07717774
07/18/774 08/21/74 OT/1B/774 QB/21774
08722774 09712774 Q8/22/74 Q9/12/74%
Q8722774 09/12/74 Q8722774 Q9712774
09713774 09/13/74 09/13/74 05/13/74
09/13/74 09726474 09713774 09/26/74
Q9727774 09/2%/74 09727774 0S5/27774
09727774 11725774 0Q9/27/74 11725774

OO0ODCODOCLOOOOLODOOCOOOCODODOOOO0OOOO00O



ESTIMATED COSTS
for the

BOSTON HARBOR-EASTERN MASSACHUSETTS METROPOLITAN AREA

PHASE I

Q.

b.

WASTEWATER MANAGEMENT STUDY
by
WORK TASKS

Work Tasks

By Metropolitan District Commission

(1)
(2)

(3)

(4)

(5)
(6)
(7}

Development of Engineering Background

Establishing limits and systems for
Boston Harbor-Eastern Massachusetts Area

Preliminary Plans for Additional Treatment
at Deer and Nut Islands

Operation and Regulation of Sewage Inter-
ceptors and Cverfloys

Industrial Waste Ordinance
MDC Management Study

Program and Final Report
Sub-Total (M&E Contract effort)

Development of Basic Data
(by Metropolitan Area Planning Council)

Sludge Disposal Study
(by Havens and Bmerson, T.td, contract)

TOTAT, ESTIMATED STUDY CGSTS BY MDC:

By Corps of Engineers

(1)
(2}
(3)
()

Public Participation & Informaticn Program
T.and Treatment Techniques
Industrial Survey

Impact Analysis and Evaluation

Estimated Cost

$183,000
118,000
75,000

140,000
27,000

128,000

60,000

$734,000
% 33,600

41,000

$808,600

$100,000
175,000
125,000

150,000

ANNEX 9



Stormwater, Drainage & Urban Runoff
Preparation of Dnvironmental Impacts

TOTAT, ESTIMATED STUDY COSTS BY CORPS:

TOTAL ESTIMATED STUDY COSTS FOR PHASE
{IDC & CORPS)

$775,000

$1,583,600



PHASE II

Work Tasks Estimated Cost

a. By Corps of Engineers

(L) Determining Existing Condition of Boston

Harbor $300,000
(2) Determining Potential & Alternative Future

Uses of Boston Harbor 50,000
(3} Reliability of System Performance 20,000

(4) Study management, report preparation,
reproduction, establishing goals and
objectives, utilization of sludge with . 155,000
solid waste, forums, coordination with
Metropolitan District Commission, etec.

TOTAL ESTIMATED STUDY COSTS BY CORPS: $525?000

SUMMARY

a. Summery of Total Estimated Study Cost

Metropolitan District Commission $ 775,000

Corps of Engineers 1,300,000

TOTAL ESTIMATED COMBINED STUDY COST: $2,075,000



CITIES AND TCOWNS WITHIN THE STUDY AREA

MAPC MEMBER COMMUNITIES

Melrose
Newton
Pesbody
Quincy
Revere
Salem
Somerville
Waltham

Woburn

Hingham
Holbrook
Hollisten
Hudson
.Hull
Ipswich

- Lexington
Lincoln

Littleton

19 Cities

Beverly

Boston

Canbridge

Chelsea

Everett

Gloucester

Lynn

Malden

. Merlborough
Medford
80 Towms

Acton Carlisle
Arlington | Cohasset
Ashland Concord
Bedford Danvers
Bellingham Dedham
Belmont Dover.
Bolton Duxbury
Boxborough Essex
Braintree Framingham
Brookline Franklin
Burlington Hamilton
Canton Hanover

Lynnfield
Manchester

Marblehead

ANNEX 6



Marshfieldl
Maymard
Medf'ield
Medway
Middleton
Milford

Millis

+ Milton

Nahant
Natick
Neednan
Norfolk
North Reading
Norwell

Norwood

80 Towns (cont'd)

Pembxoke
Randolph
Reading
Rockland
Rockport
Sauvgus
Scituate
Sharon
Sherborn
Southborough
Stonehan
Stoughton
Stow
Sudbury

Swampscott

Topsfield
Wakefield
Walpole
Watertown
Wayland
Wellesley
Wenham
Weston
Westwood
Weynmouth

Wilmington

" Winchester

Winthrop

Wrentham

ADDITIONAL COMMUNITIES

Avon
Berlin
Billerica
Boxford

Chelmsford

Hopkinton
Northborough
Tewksbury
Westborough

Westford



ORI F v, e, P

ECAMUND ey MAIHE JOMK SHENIAN € ‘or-m, KYs

W EUIIESTE S 0 aN, PLE. J. CALER LOLECR

RIHIG, T BEAY LT, 1047, HAWANRD H, CAIKE

JOSFBH mh KO YA, N, MEX,  FORIAN b;i;"k:rv - .

O F, EAGLETON, Mk JAMETS L. M Y, HLY. q
.f:::;i,“',r_,“ PASHA © ROIFRT T. STAYFIRD, VT, ’ }J! "ni’.. pa %iatc c‘ﬂﬂfc
HN V. TARINEY, GAL 17, . KARL K, MUNUT, 3. DAK.. ~D _

wLOYD PENTELN, TEX,

COMMITTEE ON PUBLIC WORKS
M. BARRY MEYLR, CHIEF COUNJT AND CHIEF CLERIC : .
BAILEY GUARD, MILDRITY GLRAK . . WASHINGTON, D.C. 20510

March 2, 1972

Cnief of “ugineers

Qffice, Chiel of Engincers
Deparlment: of the Army
Washington, D, C.

Deay Qlr:

¥nelosced zre original and fcur copies of a resolution adopted
this date by the Committes on Public Works, requesting the Secretary
of the A¥wy, ccbing through the Chief of Engineers, prepare plans to
meel the long-ranse weter needs of the northeastern United States as
authorized by Secticn 101 of Public Taw §9-298, to cooperate with the
Comronvwealin of Massachusetis in conducting a joint study to recommend
improvements in wastewsher menazement and alternatives thereto for
that portion of the Marrimsck Basin and tribubtaries within the Common-
wealth of Massachusetts and the Boston Metropolitsn area,

I ax euthorized and directcd by the Committez on Public UWorks
to trensrit thies resolubtion to yow Tor approprizte action thereon,

~nnings Randolph
Chaircan:

Enclosures (5)

ATTACHITI? HO. 1
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“Wivifed Dlafes Denale

COMMITTEE ON PUBLIC WORKS

COMMITTEE RESOLUTION . ‘
RESOLVED BY THE COMMITIEE 'ON:PUBLIC'WORKS OF THE UNITED ‘STATES SENATE,
| Thuat the Secreotary of the Army, acting fhrough the Chief of Engik
7 necrs, is‘hercby authorized, in connectionrwith the preparation-
.of plane Lo mect the ldng-range water needs of the northeastern
United States as avithorized by Section 101 of Public Law £9-208,
to cooperate with the Componwealth of Hassachusétts in.condu;ting'
2 Joinv svudy Lo racommcnd‘imbrOVQments in wasteWatqr managenent and
alternatives thercto for thet portién of the Mirrimack Basin qhd Lriw
butaries tﬂcrcto‘wiﬁhin the Commonwealth of Massachﬁsetts aﬁd the
Boston Mebropoliten aree., The scope of éuch sbudy shall be estab-_'
lished with the consuliation of the Commonwealth of Ma#sachuéctts
and tae Enviroumental Proleetion Agency end shell include measures
Tor wastowater management ihcluﬂihg cleanup %ﬁd restoratioh in the'
intérent of watler supply, cnvircnmental quality, reereatidn'and fish
end wilddifo end chall incornorate tne overall water resouf;es and
w&stewatai mangemcnt'implemontation program previously determined by
thé Conmonywzalth of Hassachusctis and_apérQVed by the Environmenteal
Protection Agﬁncy. In order té avoid dupliéation of‘éffort and o S
- pense, as well as o provide the 6racfly 1mpl ementation of the §£udies
ond irvestigetions authorized bj.this‘resolution; tge Cérps.of_Enéi-

noeces is hereby directed“to use the findings snd recommendations of .

"o 43~12%=h



2udl Session

Pege 2.

', .
llaifen Diates SDenzle

COMMITTEL ON PUDLIC WORKS

COMMITTEE RESOLUTION

'RES0LVED BY THE COMMITTER ON PUBLIC WORKS OF THE UNITED SI4TES SENATE,

(Cortiinred)

°

the New Hervshire Water Supply and Pollution Control Cammission

as pubiisibed in the Commission’s roport titled "Merrimeck R

saantady L et

L]
k
\

Rasin Plan,” February, 1972, and any amendments thereto, as the

sole basis for the Corps' recormendations roelalting to thc New

Hanpchire pordion of the Merrimeck River basin,

oro LER - ]

R R A T 0T
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©aOMI 2L TLATNIG, MINSG, C EAMRMAN : Coinmnitiee o1 33 l!mif Norhs
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AMIAER SCHMIDT, ARIL,

e A . o H
¥ HhIEIATS, YEX. " CMILLER, G .  Toem 2163, Repburn Touge Office Building
WES KT, W, VA (LATEH D MIZE (L, R . . - -
VAR L HMUART, M, 0 sl TRIRY MY . @ﬁaﬁbm{ﬁﬂl‘t, e, 20515
FHIm ML ANDLAM, T, LHAR B8 THANE, NEORL . A
TRICK T, Ch¥i LEY, 1A, LAMAR SAKER, YEIN ! ’ TELXPHINY: ARcA Cobi 202, 228-4472
YERT A, RCE, M 1, : ' ) L S .
RS W COLLING, I, ' ) ' ' '
Ny HOHTALID, WY,
£ BEGITH, ALASHA
KH MEEOMMLS

DRvETS ' *
VL ES B, AL N :
MED Vo BTANTD cm.

. ) . N " . £
LLA ABZUD, N.Y. : - June 16, 1972
RICHERED £, FUL LIVAI, SHES CUtMITEL B ) .
LLOYD A, RIVALLL, TNGIMLAR-C JHSULTANT

CABL H SCIWART.,
FAOILCT 5 ALY PHOURANMT

CLNTION A, ENTIFLD, MHHOINTY. GUUNSTL

JALES ke CORIRETAL, ADMINIOTIATOR

Chi
D?
ta

f of Engincers

-
wnnt of the nrmy

hineion, D, C. 20415

_‘\, f‘\

en

dJear Sir:

Enclosed is a resolution adepted by the

Cosavitta2 on Public ¥Weorks directing the Corps

LT ".——-'.-,.,.__.-. e e . 4 - . R
CY o angraetyis Lo p-OCG’J’J with a review invest

gitica of the Merrimack River Basir and Tribu-
taries within COWmOﬁWQﬂ]Lh of Massachusetts and
Boston Metro. Area Sincerely yours
(Docket #1869),

/ o A AM-‘ s

I

v

“John A. Blatnik, M. C.
Chairman

Committee on Public Vorks

ATTACEMENT NO. 2



COMMITILE ON PUHLIC WORKS
HOUSE OF REPRESENTATIVES, US,
WASBHINGTON, D.C. 20515

RESOLUTTION

Resolved by'the Commiittee on Public Works of the Hogse of
Representatives, United States, That the Secretary of the Army,
acting through the Chief of Ehgineérs, is hereby requested,
in connection with the preparation of plans to meet the long-

‘ range water neads of fhe northeastern United States as
authorized by éectfon 101 of Public Law 89-298, to cooperate
vith the Commorwealth of Maséachusetts in conducting a joint
study to recommznd improvements in wastewater management aﬁd
alternaltives thereto for that portion of the Merrimack Basin

and tributaries thereto within the Commonwea1th_of Massachu-

! . i

setts and the Boston metropolitan area. The scope of such
study shall be established with the consultation of the
Commorwealth of Massachusetts and the Environmental Protection
Agency and shall includc measures for wastewater ménagement"
including cleanup and restoration in the interest of water
supply, environmental quality, recreation, and fish and

wildlife and shall incorporate the overall water resources

Afawtes June 14, 1972

Antoests | e

John A, Blatnik, M,.C.
Chairman

* ' : »

‘Reauesied tive  Hon. HMiehanl 4. Haverinaton
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and viasLowRter managemant implementation progrmn previously
&etermined‘by the Commonwealth of Massachusetts and 5pproved
'by.the-Environmsntal Protection Agéncy.- In order té avoid
duﬁ]ication.af effort and expense, as well as to provide

the ordériy'fmplcmehtation of the studies and investigations
asutharized by this resolution, the Corps of Engineers is
hereby directed to use the findings and recommendaﬁioﬁs'of
 thé Mow tlampshire Water Supply and Pollution Contro}'
Comﬂission as pub]iéhcd in the Cbmﬁissibh's report titled-
“Merfimack River Basin'Plan,“ February, 1972, and any
ancndmants thereto, as the sole basis for the Cbrps' recom-
- maendations relqtiﬁg'to the New Hampshire portion of the

Merrimachk River Basin.
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18 Tiomond Ftreel '
CHARLES M, W. FOSTER 3306[042, J%aééam#d 02708
Secretary .

Noverber 27, 1972

Major General R, H. Groves

Division Engineer

North Atlantic Division, Corps of Englineers
Department of the Army

&% Church Street

New York, N.Y. 10007

Dear General Groves:

. Enclosed you will find a signed agreement between the Department
of the Army, Corps of Engineers, and the Commonwealth of Massachusetts

with respect to the Merrimack River Basin and the Boston Metropolitan
Region.

I have been especially pleased with the cooperative working
relationships which have been established between the Corps, the
involved regional planning agencies, and various agencies of the
Comonwealth. This joint effort should result in a waste water
managenent plan of which we all can be proud.

You should note that the concluding paragraph of the agreement
calling for an integrated planning effort will be the subject of an
appendix document specifying the procedures to be followed., This
will be forwarded to the appropriate office of the Corps as desig-

nated by you for signature, It should be regarded as-an integral
pexrt of the agreement. '

I am apologetic for the delay in completing our formal agree-
ment, but the delay should not be construed as a lack of enthusiasm
on the Commonwealth's part. The simultanecus planning programs
relating to the Hashua, Southeastern New England, the Metropolitan
District Commission, regional planning agencies, and the overall
water guality planning project submlitied to the Environmental
Protection Agency made it essential that the total effort be

coordinated at the outset. With the assistance of your office,
this has now taken place. ’

Most sincerely yours,
C:H’B S /&I‘D v
( ’

Charles H., W. Foster
Secretary

CivIshw ATTACH, by 3
ene,



AGRESMENT BETWEEN THE DEPARTMENT OF THE ARMY,
CORPS OF ENGINEERS AND THE COMMONWEALTH OF MASSACHUSETTS

The Department of the Army, Corps of Engineers and the .
Commorwealth of lassachusetts agree to undertake jointly, a plan-
ning effort for wastewater management as specified herein,

conditioned upon Congressional approval and appropriation of
funds.

The Corps' portion of the effort will be conducted under the
authority of its Northeastern United States Water Supply study,
subject to qualification by subsequent Congressional resolution,

The study area will consist of the Massachusetts' portion of

the Merrimack River basin, with expansion to the Boston Metropolitan
area.

The wastewater plan will aim at thorough elimination of pollutants
through the use of both basic and advanced treatment and disposal
techniques and other approaches. The river basin planning require-
ments of the Federal Envirommental Protection Agency and the definitely
comaitted portions of the Commonwealth pollution abatement program
will be basic to and incorporated in the development of this waste-
water plan. The EPA requirements are specified in "Guidelines for
Water Quality lanagement" as required by sections 18 CFR 6Ql.32 and
18 CFR 601.33 of the Federal Register, adopted 2 July 1970. The ,
definitely committed portions of the Commonwealth program are taken
to mean those pollution abatement facilities either under construc-

tion or listed in the now current implementation program of the
commonwealth.

Major work items for plan development will be:
a. An evaluation of the aim to achieve maximum water quality.

p. An evaluation of institutional alternatives appropriate
for implementing the wastewater plan.

¢. An evaluation of cost sharing alternatives appropriate to
the wastewater plan.

d. TFormulation of a total wastewater management system for
the study area.

e, Detailed planning of a limited numBer of system projects.

These will be projects in addition fo those currently under design
as part of the Commonwealth's implementation program.



Development of the wastevater plan will be broadly ccordinated
with the planning functions of other Federal, State and local
agencies and groups operating within the study area, with particular
reference to the New England River Basins Commission. :

Public involvement in plan development will be sought through an
open planning process. Guidelines for this process are c¢ontained in
"Open Planning/The Merrimack," September 1971, & report prepared for
the Corps of Lngineers by the New England Natural Resources Center.

The planning effort will be conducted as a single c¢peration, com=-
posed of both Federal and State personnel, having an integrated
Federal-State decision process, and resulting in a Jjoint report, A
plan of study document descyribing the scope and specifics of the work
to ba undertaken will be prepared once the menagement decision pro=-
cess for the effort has been formulated.. The wastewater nlanning
e¢ffort will be completed in twelve to eighteen months after a plan
of study is completed and accepted., The specific time schedule will
depend upen the extent of Congressional directive, the amsunt of funds
appropriated and the detailed scope of work, ’

For The Commonwealth of Massachusetts: For 'the Corps of Engineers:

' /‘Z, bovm
Commy o DN

./ . _ }/ L* o if;"h—a/‘uf) ::’}

.

Secratary ' ' K. H. GROVES
Execuvive Office of Environmental Major Genexal, USA
Affairs , )

Division Engineer
North Atlantic Division

Date; Noveuber 27, 197z Date: 18 July 1§72




AGREEMENT

L3

This Agreement made as of May 24, 1972 by and between the Federal
Envirommental Protection Agency ("EPA") and the Commonwealth of Massachusetts,

including the executive agencies thereof as are signators hereto ("Commonwealth');

WITNESSETH

WHEREAS, the EPA and the Commonwealth desire to enhance the water quality
of the metropolitan Boston region, including Boston Harbor, by the construction
of sewers, other waste disposal facilities and waste treatrwent works which
will be eligible for HUD, EDA and EPA financial assistance;

NOW, THEREFORE, the parties hereto mutually agree as follows, subjec;
to Commonwealth legislative authotization and the availability of federal
and state funds:

1. The Commonwealth hereby agrees to meet, within the time period set
forth herein, the provisions of federal regulation Title 18 C.F.R. §601.25(b)
dated July 8, 1971 for all wastes discharged from the MDC treatment plants.

2. The Commonwealth agrees to promptly seek funds for comprehensive
engineering and management studies, to be undertaken at its own expense and
with such federal assistance as may be available, the scope of such studies
to be submitted to EPA for review and comment. The engineering study shall
determine the most feasible means of achieving a minimum of secondary treat-
| meht as defined in federal regulation Title 18 C.F.R. §601.25(b), within the
time periods‘set forth below, which study shall consider and evaluate various
alternatives for providing such treatment, including land disposal, and
recommend likely courses of action, including locations and capacities for

any new plants, estimated costs of the various alternatives considered and

. Attachment No, i
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methods of financing. The firm conducting the engineering study shall consider
other studies relating to the disposal of wastes in the MDC system and shall
cooperate with any parties who may be conducting related"studieg in the

Boston metropolitan area., The management study shall develop management
recommendations for a comprehensive waste management program for the metro-
politan Boston region, including (1) possible expansion of the region; changes
in structure; revis{ons in rate structure; charges for waste treatment; and
methods of capital financing and (2) consideration of associated waste water
reclamation for such purposes as maintenance of minimum flow in streams
throughout the metropolitan Boston area.

3. For the purpose of satisfying its obligations contained in paragraphs
1l and 2 hereof, the Commonwealth agrees to the following dates for the work
to be accomplished: *

August 1, 19?2 - Commonwealth to commit sufficient funds to conduct the
engineering and management studies referred to in paragraph 2 above;

October 1; 1972 - execute contract with a nationally known professional
engineering consulting firm to conduct said engineering and management
studies;

November 1, 1972 - April 1, 1974 - Commonwealth to forward.inferim progress
reports to EPA with respect to said engineering and management studies and
make copies of any preliminary reports of the engineering firm available to
EPA;

April 1, 1974 - complete engineering and management studies and deliver
coples to EPA for review;

July 1, 1974 - complete EPA and Commonwealth analysis of sald engineering
study, adopt action plan, including detailed schedule for comstructing the

necessary facilities to provide a minimum of secondary treatment for all

wastes discharged from the MDC treatment plants;
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August 1, 1974 - Commonwealth to cdmmit sufficient funds to prepare
engineering design and construction plans of the necessary facilities;

January 1, 1976 - complete engineering design and construction plans
and specifications for the facilities to provide a minimuﬁ of secondary
treatment for zll wastes discharged from the MDC.t;eatment plants;

March 1, 1976 - Commonwealth to commit sufficient capital funds to
construct the necessary facilities;

May 1, 1976 - éommence constructién of the initial projects, including
constructing facilities to provide a minimum of secondary treatment for
all wastes discharged from the MDC's Deer and Nut Island plants, except
that 1f the MDC has determined, aqﬁ notified EPA in writing of such deter-
mination prior to January 1, 1976, to abandon the Deer and/or Nut Island
plants prior to December 31, 1980: such facilities need not be constructed
with respect to such plant or plants;

May 1, 1979 - completion of initial projects, including constructing
facilities to provide a minimum“of secondary treatment for ail wastes
discharged from the MDC's Deer and Nut Island plants, subject to the exception
in the immediately preceding item;

December 31, 1980 - completion of comnstruction énd achievement of full

operation of all other new or expanded plants so as to.prQGEde a minimum of

secondary treatment for all wastes discharged from the MDC treatment plants.

The work provided for in this paragraph shall be continuously monitored until
all of said work has been completed by a technical advisory committee to be
established by.the Commonwealth, one member of which shall at all times be
a representative of EPA as appointed by the Regional Administrator.

4, The Commonwealth agrees to eliminate all floatable and settleable

materials from the sewage and industrial wastes (herein called "sludge")



- b -
discharged into the Boston Harbor area through the MDC treatment plants
within the shortest possi@}e time, but no later than May 1, 1976. For the
putpose of satisfying its obligation contained in this paragraph, the
Commonwealth agrees to the following dates for the work to be accomplished:

August 1, 1972 - Commonwealth to commit sufficient funds to (1) conduct
a preliminary design study by a nationally known professional engineering
consulting firm to comsider three alternative methods of sludge disposal;
namely, incineration, wet oxidation and land disposal, (2) prepare engineering
design plans and specifications for construction of sludge disposal facilities
and (3) construct said facilities;

August 1, 1972 - MDC to execute contract with said engineering firm for
said study and Commonwealth to aythorize said engineering firm to proceed
with the work called for under the contract;

September 1, 1972.- February 1, 1973 - Commonwealth to forward interim
progress reports to EPA with respect to the engineering study and make cdpies
- of any preliminary;geports of the engineering firm.available to EPA;-

March 1, 13973 - completion of preliminary engineering study and delivery
of report to MDC, with coples to EPAj.

June 1, 1973 - completion of review of said report by MDC, the Commonwealth
and EPA and approval by said parties of specific plan for construction of
sludge disposal facilities;

July 1, 1974 - completion of engineering design plans and specifications
f;r construction of sludge disposal facilities; | '

September 1, 1974 - approvals by MDC, the Commonwealth and EPA of said
plans and specifications; K |

November 1, 1974 - award of confract for construction of sludgé disposai

facilities;
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May 1, 1976 -~ completion of construction and achievement of full
operation of sludge diSposél facilities to eliminate the discharge of all
sludge into the Boston Harbor area.

5. The Commonwealth will re-evaluate its project priority system in
light of its commitments and agreements made herein. EPA will participate
with the Commonwealth in establishing said new priority program, which will
include the Boston Harbor area as a high priority project. In order to
enable EPA to effectively participate in said re-evaluation, the Commonwealth
will provide EPA with all financial data and data regarding water pollution
contrel needs of the Commonwealth.

6. EPA agrees that it will provide all possible financial and technical
assistanca\and'will provide condftional certification of adequacy for HUD
grants to the Town of Canton and such other nmunicipalities in the MDC juris-
diction as may require such certification for RUD or EDA projects, and to
conditionally approve EPA grants for projects in the MDC system, so long as
(a) Commonwealth legislative authorization is obtained as required, (b)
Commonwealth funds are committed in sufficient amount to accomplish the work
described in paragraphs 3 and 4 hereof and (c) the Commonwealth shall otherwise
comply with the terms of this Agreement. _—

7. EPA agrees to explore the eligibility ¢f the MDC for reimbu?sements
for past waste disposal projects under the provisions of applicable federal
legislation,

8. This Agreement is entered into in view of all existing applicable
State and Federal water quality laws and regulations and shall not be construed
as altering or superceding in any manner any proceedings thereunder or require-

ments imposed thereby.
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IN WITNESS WHEREOF, the parties hereto have caused this Agreement to be
executed by their duly authorized officials as of the défe and year first

appearing herein.

Commgstyealth of Massacl;u?;’tts_‘,.

By

Secretary of Environmental Affairs

Dated: 111609

Met:ﬁl?ﬁhn District Commission .
By ﬁil,»r,:fkf?}!&gj .dj'gh,l@ é? : c;; '
Commissioner 7M“ + '

‘i/lq [~

Commissioner

Dated: ? 1R \‘7 ?

Departmeat of Natural Resources
BOAMALS I,
AN VI YR YRR S Y o8t

Division of Water Pollution Control

By

Director

Dated:




